Effects of intraperitoneal administration of apomorphine and the isomers of 3-(1-propyl-3-piperidinyl)phenol on the firing activity of substantia nigra dopamine neurons: comparison of agonist efficacies and development of acute tolerance.
The effects of intraperitoneal administration of apomorphine, (+)-3-PPP, and (-)-3-PPP on slow-(less than 4 spikes/sec) and fast-(greater than 4 spikes/sec) firing dopaminergic neurons in the substantia nigra zona compacta of rats anesthetized with chloral hydrate were assessed. All compounds completely inhibited slow-firing dopaminergic neurons. When a dose-response was determined by administering each dose in a single bolus injection, apomorphine and (+)-3-PPP produced dose-related inhibitions of fast-firing dopaminergic neurons, with the largest dose of each compound completely inhibiting nearly all cells tested. In contrast, (-)-3-PPP only partially inhibited (50%) fast-firing dopaminergic neurons. Thus, on fast-firing neurons, (-)-3-PPP had the profile of a partial agonist, while apomorphine and (+)-3-PPP demonstrated greater efficacy than (-)-3-PPP. Pretreatment while doses of apomorphine, (+)-3-PPP, or (-)-3-PPP that partially inhibited the activity of dopaminergic neurons antagonized the complete inhibitory effects of a dose of apomorphine that normally produced complete inhibition of neuronal firing. In addition, pretreatment with doses of (+)-3-PPP that partially inhibited the activity of cells antagonized the complete inhibitory effects of a dose of (+)-3-PPP that, normally produced complete inhibition of neuronal firing. From the antagonism studies alone, it was not clear if tachyphylaxis or partial agonist activity accounted for the observed antagonisms. However, since apomorphine and (+)-3-PPP completely inhibited the activity of fast-firing DA neurons, it is proposed that they antagonize by inducing a dose- and time-dependent tachyphylaxis. In contrast, (-)-3-PPP is proposed to antagonize by virtue of its partial agonist activity.